
Supporting Information of α -Hydroxy Phosphonates 

 
 Di-iso-propyl-1-hydroxy-1-phenylmethylphosphonate, 3c:  M.p. = 97-98 

0
C, IR (KBr): 

ν = 3270, 2984, 1453, 1379, 1227, 747, 657, cm
-1

; 
1
H NMR (300 MHz, CDCl3): δ = 1.14 

(d, J = 6 Hz, 3H), 1.26 (d, J = 6 Hz, 9H), 3.70 (br s, -OH), 4.56 - 4.68 (2H, m), 4.96 (d, 

1
JHP = 11.1 Hz, 1H) 7.29 (m, 3H, ArHs), 7.52 (d, J = 7.8 Hz, 2H,   ArHs), 

13
C NMR (75.4 

MHz, CDCl3) : δ = 23.54 (d, 
3
JCP = 4.5 Hz), 23.83 (d, 

3
JCP = 4.5 Hz), 24.02 (d, 

3
JCP = 3.75 

Hz), 24.14 (d, 
3
JCP = 3.0 Hz), 71.06 (d, 

1
JCP = 159.0 Hz, PCOH), 71.72 (d, 

2
JCP = 7.25 Hz), 

72.02 (d, 
2
JCP = 6.75 Hz), 127.25, 127.17, 127.90, 128.80 ppm; HRMS: Mass calculated 

for C13H21O4P: 273.1256 (M+H) and 295.1074 (M+Na); Obs. mass 273.0682 (M+H) and 

295.1072 (M+Na). 

    Di-iso-propyl-1-hydroxy-1-(4-chlorophenyl) methylphosphonate, 3f: M.p.= 130-132 

0
C, IR (KBr): ν = 3263, 2981, 1491, 1376, 1233, 837, 765 cm

-1
, 

1
H NMR (300 MHz, 

CDCl3): δ = 1.18 (d, J = 6 Hz, 3H), 1.28 (d, J = 6 Hz, 9H), 3.42 (br s, -OH), 4.61-4.68 (m, 

2H), 4.94 (d, 
1
JHP = 10.8 Hz, 1H) 7.31 (d, J = 6.9 Hz, 2H, ArHs) 7.42 (d, J = 6.9 Hz, 2H, 

ArHs),  
13

C NMR (75 MHz, CDCl3): δ = 23.63 (d, 
3
JCP = 4.5 Hz), 23.88 (d, 

3
JCP = 4.5 Hz), 

23.96 (d, 
3
JCP = 4.5 Hz), 24.09 (d, 

3
JCP = 4.5 Hz), 70.64 (d, 

1
JCP = 160.5 Hz, PCOH), 71.83 

(d, 
2
JCP = 6.75 Hz), 72.16 (d, 

2
JCP = 6.75 Hz), 128.20 128.51, 133.61, 135.39, HRMS: 

Mass calculated for C13H20PO4Cl: 307.7302 (M+H) and 329.7120 (M+Na); Obs. mass 

307.2793 (M + H) and 329.3219 (M + Na). 

     Di-iso-propyl-1-hydroxy-1-(4-methyphenyl) methylphosphonate, 3i:  

 M. p. = 122-124 
0
C, 

1
H NMR (300 MHz, CDCl3): δ = 1.15 (d,  J = 6 Hz, 3H), 1.26 (d, J = 

6.0 Hz, 9H),), 2.35 (s, 3H), 3.25 (br s, OH), 4.58- 4.67 (m, 2H), 4.99 (d, 
1
JHP = 10.2 Hz, 

1H) 7.14 (d, J = 7.8 Hz, 2H, ArHs) 7.35 (d, J = 6.6 Hz, 2H, ArHs), 
13

C NMR (75 MHz, 



CDCl3): 21.21 (CH3), 23.60 (d, 
3
JCP = 5.3 Hz), 23.88 (d, 

3
JCP  = 4.2 Hz), 24.10 (d, 

3
JCP = 

3.7 Hz), 24.19 (d, 
3
JCP = 3.0 Hz), 70.91 (d, 

1
JCP = 159.85 Hz, ArCH), 71.49 (d, 

2
JCP = 7.5 

Hz), 71.77 (d, 
2
JCP = 6.8 Hz),127.10, 128.77, 133.50, 137.48; HRMS: Mass calculated for 

C14H23O4P: 287.1413(M+H) and 309.1231(M+Na); Obs. mass 287.2484 (M + H) and 

309.2472 (M + Na). 

Di-iso-propyl-1-hydroxy-1-(4-methoxyphenyl) methylphosphonate, 3k: M. p. = 152-

153 
0
C, IR (KBr): ν = 3271, 2979, 1614, 1512, 1378, 1227, 998, 837, 673, 558 cm

-1
, 

 1
H 

NMR (300 MHz, CDCl3): δ = 1.13 (d,  J = 6 Hz, 3H), 1.27 (d, J = 6.3 Hz, 9H), 2.76 (br s, 

OH), 3.80 (s, 3H) 4.56- 4.66 (m, 2H), 4.88 (d, 
1
JHP = 10.2 Hz, 1H) 6.88 (d, J = 8.7 Hz, 

2H, ArHs)  7.40 (d, J = 8.6 Hz, 2H, ArHs), 
13

C NMR (75 MHz, CDCl3): 23.59 (d, 
3
JCP = 

5.25 Hz), 23.87 (d, 
3
JCP  = 5.25 Hz), 24.06 (d, 

3
JCP = 3.75 Hz), 24.16 (d, 

3
JCP = 3.75 Hz), 

55.24 (OCH3), 70.57 (d, 
1
JCP = 147 Hz, ArH), 71.87 (d, 

2
JCP = 7.5 Hz), 113.57, 113.60, 

128.56, 128.64, 128.75, 159.42; HRMS: Mass calculated for C14H23O5P: 303.1362 

(M+H) and 325.1180 (M+Na); Obs. mass 303.3655 (M + H) and 325.3070 (M + Na). 

Di-iso-propyl-1-hydroxy-1-(4-iso-propylphenyl) methylphosphonate, 3m: M.p. = 118-

119 
0
C,  IR (KBr): ν = 3270, 2978, 1513, 1238, 993 cm

-1
, 

1
H NMR (300 MHz, CDCl3): δ 

= 1.09 (d, J = 6 Hz, 3H), 1.23 (brs, 15H), 2.64 (br s, -OH), 2.89 (m, 1H), 4.55-4.68 (m, 

2H), 4.88 (d, 
1
JHP = 10.8 Hz, 1H) 7.18 (d, J = 8.1 Hz, 2H, ArH)  7.40 (d, J = 8.3 Hz, 2H, 

ArH), 
13

C NMR (75 MHz, CDCl3): δ = 23.44 (d, 
3
JCP = 5.0 Hz), 23.81 (d, 

3
JCP = 5.25 Hz), 

23.95 (2 x CH3), 24.03 (d, 
3
JCP = 3.75 Hz), 24.15 (d, 

3
JCP = 3.00 Hz), 33.81, 70.92 (d, 

1
JCP 

= 160.5 Hz, CPOH), 71.58 (d, 
2
JCP = 7.5 Hz), 71.92 (d, 

2
JCP = 7.5 Hz) 126.10, 127.31, 

134.26, 148.53; HRMS: Mass calculated for C16H27O4P: 315.1726 (M+H) and 337.1544 

(M+Na); Obs. mass 315.1547 (M+H) and 337.1077 (M+Na). 



Di-iso-propyl-1-hydroxy-1-(3-nitrophenyl) methylphosphonate, 3o: M.p. = 106-108 

0
C, IR (KBr): ν = 3256, 2983, 1532, 1347, 1337,1209, 995, 813, 688, 572 cm

-1
,
 1

H NMR 

(300 MHz, CDCl3): δ = 1.28 (d, J = 6 Hz,12H), 4.60-4.65 (m, 2H) 5.11 (d, 
1
JHP = 11.4 Hz, 

1H) 7.50 (t, J = 8.1 Hz, 1H, ArH) 7.81 (d, J = 7.5 Hz,1H, ArH) 8.13 (d,  J = 8.1 Hz, 1H, 

ArH), 8.42 (br s, 1H, ArH), 
13

C NMR (75 MHz, CDCl3): δ = 23.68 (d, 
3
JCP = 5.2 Hz), 

23.86 (d, 
3
JCP = 3.75 Hz), 23.93 (d, 

3
JCP = 5.2 Hz), 24.08 (d, 

3
JCP  = 3.0 Hz), 70.00 (d, 

1
JCP 

= 160.5 Hz, PCOH), 72.16 (d, 
2
JCP = 7.5 Hz), 72.72 (d, 

2
JCP = 7.5 Hz), 122.21, 122.52 , 

128.72 , 133.17, 139.70, 148.40; HRMS: Mass calculated for C13H20NO6P: 318.2827 

(M+H) and 340.2645 (M+Na); Obs. mass 318.1630 (M+H) and 340.3884 (M+Na). 

Di-iso-propyl-1-hydroxy-1-(4-cyanophenyl) methylphosphonate, 3q: M.P. = 128-130 

0
C, IR (KBr): ν = 3410, 2983, 2233, 1608, 1385, 765, 578 cm

-1
, 

1
H NMR (300 MHz, 

CDCl3): δ = 1.25 (d, J = 6.4 Hz, 12H,), 4.62 - 4.74 (m. 2H), 5.04 (d, 1H, 
1
JHP = 12.3 Hz), 

7.62 (s, 4H), 
13

C NMR (75 MHz, CDCl3): δ = 23.64 (d, 
3
JCP = 5.25 Hz), 23.86 (d, 

3
JCP  = 

3.0 Hz), 23.91 (d, 
3
JCP  = 5.25 Hz), 24.05 (d, 

3
JCP  = 3.0 Hz), 70.39 (d, 

1
JCP  = 158.25 Hz, 

PCOH), 72.09 (d, 
2
JCP  = 7.5 Hz), 72.56 (d, 

2
JCP = 7.5 Hz), 111.37, 118.82 (CN), 127.68, 

131.70, 142.63;  HRMS: Mass calculated for C14H20NO4P: 298.2946 (M+H) and (M+Na) 

320.2843; Obs. mass 298.2862 (M+H) and 320.2470 (M+Na). 

Dimethyl-1-hydroxy-1-(3,4-methylenedioxyphenyl)methylphos-phonate, 3t: M. p. = 

96-97 
0
C, 

1
H NMR (200 MHz, CDCl3): δ = 3.67 (d,  

2
JCP = 6 Hz, 3H), 3.72 (d, 

2
JCP = 6 

Hz, 3H), 4.94 (d, 
1
JHP = 10 Hz, 1H), 5.95 (s, 2H), 6.77 (d, J = 7.8 Hz), 6.92 (d, J = 7.8 

Hz), 7.08 (s, 1H), 
13

C NMR (50 MHz, CDCl3): δ = 53.87, 70.37 (d, 
1
JCP = 150.63 Hz, 

CPOH), 101.13 (CH2), 107.74, 108.16, 120.71, 130.14, 147.15 ppm. 

Di-iso-propyl-1-hydroxy-1-(3,4-methylenedioxyphenyl) methyl-phosphonate, 3u: 



M.p. = 114-116 
0
C, IR (KBr): ν = 3263, 2982, 1505, 1225, 993, 523 cm

-1
, 

1
H NMR (300 

MHz, CDCl3): δ = 1.18 (d,  J = 6 Hz, 3H), 1.28 (d, J = 6 Hz, 9H), 3.74 (br s, -OH), 4.59-

4.71 (m, 2H), 4.85 (d, 
1
JHP = 10.2 Hz, 1H), 5.95 (s, 2H), 6.72 (d, J = 8.1 Hz, 1H, ArH),  

6.93 (d, J = 7.8 Hz, 1H, ArH), 7.03 (s, 1H, ArH), 
13

C NMR (75 MHz, CDCl3): δ = 23.63 

(d, 
3
JCP = 5.25 Hz), 23.88 (d, 

3
JCP = 4.5 Hz), 24.03 (d, 

3
JCP = 3.75 Hz), 24.16 (d, 

3
JCP  = 

3.50 Hz), 70.83 (d, 
1
JCP = 154.5 Hz, PCOH), 71.71 (d, 

2
JCP = 7.5 Hz), 72.03 (d, 

2
JCP = 7.5 

Hz), 101.02 (CH2), 107.14, 120.94, 130.54, 147.33, 147.52; HRMS: Mass calculated for 

C14H21O6P: 317.2946 (M+H) and (M+Na) 339.2764 ; Obs. mass 317.0837 (M+H) and 

339.1026 (M+Na). 

Diethyl-1-hydroxy-1-(3,4-dimethoxyphenyl) methylphosphonate, 3v: M. p. 74-76 
0
C, 

IR (KBr): ν = 3290,1243, 1046, 1024 cm
-1

, 
1
H NMR (200 MHz, CDCl3): δ = 1.19 (t, J = 

8 Hz, 3H), 1.25 (t, J = 8 Hz, 3H), 3.84 (s, 6H), 3.98- 4.18 (m, 4H), 4.92 (d, 
1
JHP = 10 Hz), 

6.81 (d, J = 7.8 Hz, 1H, ArH), 6.99 (d, J = 7.8 Hz, 1H, ArH), 7.06 (s 1H), 
13

C NMR (75 

MHz, CDCl3): δ = 16.37, 55.72, 63.08, 70.35 (d, 
1
JCP = 161.1 Hz, CPOH), 110.39, 

110.59, 119.53, 129.07, 148.68, GCMS: m/z = 166 [M- H- P (O)(OEt)2], 151, 119, 95, 

77, 51. 

Di-iso-propyl-1-hydroxy-1-(3,4-dimethoxyphenyl) methylphosphonate, 3w: M. p. = 

80-81 
0
C, IR (KBr): ν = 3437, 2978, 1610, 1518, 1383, 1239, 1029, 737, 559 cm

-1
, 

1
H 

NMR (300 MHz, CDCl3): δ = 1.15 (d, J = 6.3 Hz, 3H), 1.27 (d, J = 6.0 Hz, 9H), 3.11 (br 

s, -OH), 3.88 (s, OCH3), 3.95 (s, OCH3), 4.55 - 4.70 (m, 2H), 4.88 (d, 
1
JHP = 10.2 Hz, 

1H), 6.83 (d,  J = 8 Hz,1H, ArH), 7.00 (m, 1H, ArH), 7.10 (t, J = 7.8 Hz, 1H, ArH), 
13

C 

NMR (75 MHz, CDCl3): δ = 23.65 (d, 
3
JCP = 5.25 Hz), 23.91 (d, 

3
JCP = 4.50 Hz), 24.10 (d, 

3
JCP  = 3.75 Hz), 24.19 (d, 

3
JCP = 3.0 Hz), 55.83 (OCH3), 56.09 (OCH3), 70.83 (

1
JCP = 



161.25 Hz, CPOH), 71.65 (
2
JCP = 7.5 Hz), 71.90 ( 

2
JCP = 7.5 Hz), 110.45, 110.68, 119.86, 

129. 08, 148.70, 148.80; HRMS: Mass calculated for C15H25O6P: 333.3371(M+H) and 

(M+Na) 355.3189; Obs. Mass 333.1432  (M+H) and 355.1386 (M+Na). 

 Diethyl-1-hydroxy-1-(4-allyloxyphenyl) methylphosphonate, 3x: M.p. = 64-65 
0
C,  IR 

(KBr): ν = 3219, 1617, 1507, 1376, 1210, 1050, 995 cm
-1

,  
1
H NMR (200 MHz, CDCl3): 

δ = 1.20 (t, J = 7.8 Hz, 3H), 1.28 (t, J = 7.8 Hz, 3H), 2.2 (br s,OH), 3.9-4.2 (m, 4H), 4.52 

(d, J = 6 Hz, 2H,), 4.87 (d, 
1
JHP = 10.2 Hz,1H), 5.30 (d, J = 17 Hz, 1H), 5.37 (dd, J = 17 

& 2 Hz, 1H,), 5.9- 6.3 (m, 1H), 7.00 (d, J = 8 Hz, 2H,), 7.39 (d, J = 8 Hz, 2H),  
13

C NMR 

(50 MHz, CDCl3): δ = 16.20, 62.40, 68.24 (OCH2), 70.18 (d, 
1
JCP = 154 Hz, PCOH), 

114.32, 117.54, 128.32, 128.78, 130.04, 158.33, GCMS: m/z = 162 [ M - H - 

P(O)(OEt)2], 121, 77, 65.  

Di-iso-propyl-1-hydroxy-1-(4-allyloxyphenyl) methylphosphonate, 3y: M.p. = 74-76 

0
C,  IR (KBr): ν = 3219, 2979, 1610, 1511, 1386, 1210, 1050, 995, 838, 568  cm

-1
, 

1
H 

NMR (300 MHz, CDCl3): δ = 1.13 (d, J = 6.3 Hz, 3H)  1.26 (d, J = 6.3 Hz, 9H), 3.28 (br 

s, -OH),  4.52 (d, J = 2.7 Hz, 2H) 4.54-4.68 (m, 2H,), 4.87 (d, 
1
JHP = 10.2 Hz, 1H),  5.27  

(dd, J = 10.5Hz & 1.5 Hz, 1H), 5.40 (dd, J= 17.1 & 1.5 Hz, 1H), 5.98-6.11 (m, 1H), 6.89 

(d, J= 8.7 Hz, 2H, ArH) 7.40 (d,  J = 8.7 Hz, 2H), 
13

C NMR (75 MHz, CDCl3): δ = 23.58 

(d, 
3
JCP = 5.25 Hz), 23.87 (d, 

3
JCP = 4.5 Hz), 24.06 (d, 

3
JCP = 3.0 Hz), 24.16 (d, 

3
JCP = 3.0 

Hz), 68.78 (OCH2), 70.55 (d, 
1
JCP = 144.75 Hz, PCOH), 71.68 (d, 

2
JCP = 8.0 Hz), 71.74 

(d, 
2
JCP = 7.5 Hz), 114.43, 117.62, 128.54, 128.62, 128.98, 133.18, 158.41;  HRMS: Mass 

calculated for C16H25O5P: 329.3484 (M+H) and 351.3302 (M+Na); Obs. Mass 329.3671 

(M+H) and 351. 3886 (M+Na).  

Diethyl-1-hydroxy-1-(4-benzyloxyphenyl) methylphosphonate, 3z: M.p. = 94-95 
0
C, 



IR (KBr): ν = 3397, 2984, 1386, 1231, 986 cm
-1

, 
 1

H NMR (200 MHz, CDCl3): δ = 1.21 

(t, J = 7.8 Hz, 3H), 1.26 (t, J = 7.8 Hz, 3H), 3.9-4.2 (m, 4H), 4.95 (d, 
1
JHP = 10.4 Hz, 1H), 

5. 60 (s, 2H), 6.97 (d, J = 8 Hz, 2H, ArHs), 7.31(m, 5H) 7.39 (d, J = 8 Hz, 2H, ArHs),  

13
C NMR (50 MHz, CDCl3): δ =  16.20, 63.02, 69.80, 70.08 (d, 

1
JCP = 160.5 Hz, PCOH), 

114.44, 127.31, 128.40, 127.87, 129.10, 136.74, 158.47, GCMS: m/z = 350 (M
+
, weak) 

252, 207, 91. 

Di-iso-propyl-1-hydroxy-1-(4-benzyloxyphenyl) methylphosphonate, 3za: M.p.=108-

110 
0
C; IR (KBr): ν = 3413, 2980, 1608, 1513, 1387, 1235, 1026, 735, 554 cm

-1
, 

1
H NMR 

(300 MHz, CDCl3): δ = 1.13 (d, J = 6.3 Hz, 3H) 1.28 (d, J = 6.0 Hz, 9H), 3.08 (br s, -

OH), 4.57-4.68 (m, 2H) 4.90 (d, 
1
JHP = 9.9 Hz, 1H), 5.12 (s, 2H),  6.96 (d, J = 8.7 Hz, 2H, 

ArHs) 7.30-7.87 (m, 7H, ArHs), 
13

C NMR (75 MHz, CDCl3): δ = 23.60 (d, 
3
JCP = 6.0 Hz), 

23.87 (d, 
3
JCP = 5.25 Hz), 24.07 (d, 

3
JCP = 3.75 Hz), 24.17 (d, 

3
JCP = 3.0 Hz), 69.79 

(OCH2), 70.42 (d, 
1
JCP = 151.5 Hz), 71.75 (d, 

2
JCP = 7.5 Hz), 71.94 (d, 

2
JCP = 7.5 Hz), 

114.62, 115.15. 127.45, 127.94, 128.55, 128.63, 128.72,  128.95, 128.98, 136.90, 158.61, 

158.65; HRMS: Mass calculated for C20H27O5P: 379.4070 (M+H) and 401.3888 (M+Na); 

Obs. Mass: 379.5342 (M+H) and 401.3671 (M+Na).  

 Di-iso-propyl-1-hydroxy-2-(thiophenyl) methylphosphonate, 3zc: M.p. = 64-66 0C, IR (KBr): ν = 3245, 2984, 1386, 

1231, 986, 704, 555 cm-1 ,1H NMR (300 MHz, CDCl3): δ = 1.19 (d, J = 6.3 Hz, 3H), 1.31 (d, J = 6.3 Hz, 9H,), 3.59 (br 

s, -OH), 4.67 -  4.74 (m, 2H), 5.16 (d, 1
JHP = 10.8 Hz, 1H), 6.99 (t, J = 4.1 Hz, 1H),  7.18 (t, J = 3.8 Hz, 1H), 7.28 (1H, 

dd, J = 4.0 Hz and 1.2 Hz), 13C NMR (75 MHz, CDCl3): δ = 23.58 (d, 3
JCP = 5.25 Hz), 23.86 (d, 3

JCP = 4.5 Hz), 24.03 

(d, 3JCP = 3.75 Hz), 24.18 (d, 3JCP = 3.00 Hz), 67.24 (d, 
1
JCP = 166.5 Hz, PCOH), 72.05 (d, 2JCP = 3.75 Hz), 72.44 (2

JCP = 

3.75 Hz), 125.49, 126.09, 126.66, 139.22, HRMS: Mass calculated for C11H19O4PS: 279.3128 (M+H); Obs. Mass: 

279.0441 (M+H)  



a-Hydroxy Phosphonates



P

OH

O
O-CH(CH3)2

O-CH(CH3)2



P

OH

O
O-CH(CH3)2

O-CH(CH3)2



P

OH

O
O-CH(CH3)2

O-CH(CH3)2



P

OH

O
O-CH(CH3)2

O-CH(CH3)2



P

OH

O
O-CH(CH3)2

O-CH(CH3)2



P

OH

O
O-CH(CH3)2

Cl

O-CH(CH3)2



P

OH

O
O-CH(CH3)2

Cl

O-CH(CH3)2



P

OH

O
O-CH(CH3)2

Cl

O-CH(CH3)2



P

OH

O
O-CH(CH3)2

Cl

O-CH(CH3)2



P

OH

O
O-CH(CH3)2

Cl

O-CH(CH3)2



P

OH

O
O-CH(CH3)2

CH3

O-CH(CH3)2



P

OH

O
O-CH(CH3)2

CH3

O-CH(CH3)2



P

OH

O
O-CH(CH3)2

CH3

O-CH(CH3)2



P

OH

O
O-CH(CH3)2

MeO

O-CH(CH3)2



P

OH

O
O-CH(CH3)2

MeO

O-CH(CH3)2



P

OH

O
O-CH(CH3)2

MeO

O-CH(CH3)2



P

OH

O
O-CH(CH3)2

MeO

O-CH(CH3)2



P

OH

O
O-CH(CH3)2

MeO

O-CH(CH3)2



P

OH

O
O-CH(CH3)2

O-CH(CH3)2



P

OH

O
O-CH(CH3)2

O-CH(CH3)2



P

OH

O
O-CH(CH3)2

O-CH(CH3)2



P

OH

O
O-CH(CH3)2

O-CH(CH3)2



P

OH

O
O-CH(CH3)2

NO2

O-CH(CH3)2



P

OH

O
O-CH(CH3)2

NO2

O-CH(CH3)2



P

OH

O
O-CH(CH3)2

NO2

O-CH(CH3)2



P

OH

O
O-CH(CH3)2

NO2

O-CH(CH3)2



P

OH

O
O-CH(CH3)2

NO2

O-CH(CH3)2



P

OH

O
O-CH(CH3)2

NC

O-CH(CH3)2



P

OH

O
O-CH(CH3)2

NC

O-CH(CH3)2



P

OH

O
O-CH(CH3)2

NC

O-CH(CH3)2



P

OH

O
O-CH(CH3)2

NC

O-CH(CH3)2



P

OH

O
O-CH(CH3)2

NC

O-CH(CH3)2



P

OH

O
O-CH(CH3)2

O

O

O-CH(CH3)2



P

OH

O
O-CH(CH3)2

O

O

O-CH(CH3)2



P

OH

O
O-CH(CH3)2

O

O

O-CH(CH3)2



P

OH

O
O-CH(CH3)2

O

O

O-CH(CH3)2



P

OH

O
O-CH(CH3)2

O

O

O-CH(CH3)2



P

OH

O
O-CH(CH3)2

OMe

MeO

O-CH(CH3)2



P

OH

O
O-CH(CH3)2

OMe

MeO

O-CH(CH3)2



P

OH

O
O-CH(CH3)2

OMe

MeO

O-CH(CH3)2



P

OH

O
O-CH(CH3)2

OMe

MeO

O-CH(CH3)2



P

OH

O
O-CH(CH3)2

O

O-CH(CH3)2



P

OH

O
O-CH(CH3)2

O

O-CH(CH3)2



P

OH

O
O-CH(CH3)2

O

O-CH(CH3)2



P

OH

O
O-CH(CH3)2

O

O-CH(CH3)2



P

OH

O
O-CH(CH3)2

O

O-CH(CH3)2



P

OH

O
O-CH(CH3)2

O

O-CH(CH3)2



P

OH

O
O-CH(CH3)2

O

O-CH(CH3)2



P

OH

O
O-CH(CH3)2

O

O-CH(CH3)2



P

OH

O
O-CH(CH3)2

O

O-CH(CH3)2



P

OH

O
O-CH(CH3)2

O

O-CH(CH3)2



O-CH(CH3)2

S

P

OH

O
O-CH(CH3)2



O-CH(CH3)2

S

P

OH

O
O-CH(CH3)2



O-CH(CH3)2

S

P

OH

O
O-CH(CH3)2



O-CH(CH3)2

S

P

OH

O
O-CH(CH3)2



O-CH(CH3)2

S

P

OH

O
O-CH(CH3)2


	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8
	Page 9
	Page 10
	Page 11
	Page 12
	Page 13
	Page 14
	Page 15
	Page 16
	Page 17
	Page 18
	Page 19
	Page 20
	Page 21
	Page 22
	Page 23
	Page 24
	Page 25
	Page 26
	Page 27
	Page 28
	Page 29
	Page 30
	Page 31
	Page 32
	Page 33
	Page 34
	Page 35
	Page 36
	Page 37
	Page 38
	Page 39
	Page 40
	Page 41
	Page 42
	Page 43
	Page 44
	Page 45
	Page 46
	Page 47
	Page 48
	Page 49
	Page 50
	Page 51
	Page 52
	Page 53
	Page 54
	Page 55
	Page 56
	Page 57

